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The Patent application of 

Wesley Allen Bainter 
for a 

TRENCHER UNIT 
Cross References to Related Applications 

[000 1 ] This application claims the benefit of U.S. Provisional Patent 

Application No. 60/444,839 filed February 4, 2003. This application is also a 
continuation in part of U.S. Patent Application 10/728,623 having an effective 
filing date of 30 January 2004. 

Field of the Invention 
[0002] The present invention relates to a trencher unit that can be mounted 

to a loader such as a skid steer loader. 

Background of the invention 
[0003] Trenchers typically include a boom mounted endless digging chain 

having a series of teeth. Typically, the digging chain encircles a motor driven 
sprocket wheel and an idler wheel which are mounted at opposite ends of a boom 
type structure or frame. Typically, the frame is tilted into a digging position until it 
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reaches a relatively shallow angle. Generally, the frame that carries the digging 
chain pivots at its motor driven end to tilt into contact with the ground so that the 
digging chain can excavate a trench as the trencher moves relative to the ground. 
Generally, prior art trenchers have been stand alone, self powered units or loader 
attachment units that operate in a reverse direction at relatively shallow digging 
angles. 

[0004] A trencher unit that digs at a shallow angle is not effective for 

digging the curved trench sections that are often needed during construction 
projects. What is needed is a trencher unit that can attach to an existing loader such 
as a common skid steer loader. Moreover, a trencher attachment for loaders is 
needed that is configured to operate in an upright fashion for digging the curved 
trenches needed in many construction applications. 

Brief Description of the Invention 
[0005] The trencher unit of the present invention is a unit that can be 

mounted to a standard attachment plate of a loader such as a typical skid steer 
loader. The trencher unit relies on the auxiliary hydraulic power of a loader and can 
be operated in an upright orientation to dig curved trench sections. The trencher 
unit includes a support frame having an attachment fitting at its proximate end for 
mounting to the attachment plate of a loader. A chain drive sprocket is rotatably 
mounted to the support frame near the proximate end of the support frame. An 
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idler wheel is mounted to the support frame at the distal end of the support frame. 
The chain drive sprocket and the idler wheel carry an endless digging chain which 
presents a series of digging teeth. A hydraulic chain drive motor for driving the 
chain drive sprocket and the digging chain is mounted to the support frame. 
Auxiliary hydraulic lines which communicate with the loader hydraulic system 
supply the hydraulic chain drive motor with pressurized hydraulic fluid. An auger 
assembly situated on the support frame between the drive sprocket and the idler 
wheel includes augers for pushing dirt away from the digging chain. The auger 
assembly is mounted to the support frame in an adjustable fashion such that the 
auger assembly can be positioned between an upper position and a lower position 
between to accommodate a corresponding range of trench depths. The auger 
assembly includes forward and rear auger drive sprockets positioned in front of and 
behind the digging chain support frame. The auger drive sprockets engage the 
digging chain and turn the augers as the augers push excavated soil away from the 
trench. An operator may control the vertical position and orientation of the trencher 
unit by controlling the position and orientation of the attachment plate of the loader. 
By lowering the attachment plate of the loader, an operator can lower the digging 
chain of the trencher unit into an earthen surface in order to dig a trench. When the 
trencher unit is operating in an upright position, the loader can be turned in order to 
dig a curved section of trench. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0006] FIG. 1 is a perspective view of the trencher unit, in the upright 

position, mounted to a loader shown with the rear augers of the auger assembly 
removed for clarity. 

[0007] FIG. 2 is a right side view of the trencher unit with the trencher unit 

housing partially cut away and showing the trencher unit as it digs a trench in a 
standard forward moving fashion. 

[0008] FIG. 3 is a side view of the lower portion of the trencher unit 

showing the installation of extension members. 

[0009] FIG. 3 A is an enlarged detail side view of an extension member for 

extending the chain support member. 

[0010] FIG. 3B is an enlarged detail cross section end view of the chain 

support assembly. 

[001 1] FIG. 3C is an enlarged detail cross section end view of the chain 

support assembly taken at the joint between the sleeve member and an extending 
member. 

[0012] FIG. 3D is a detail isometric view of a link from the digging chain 

with an example cutting tooth attached and with an interconnecting link shown in 
phantom. 

[0013] FIG. 3E is a side view of the lower portion of the trencher unit 

showing the auger assembly adjusted in a first upper position. 
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[0014] FIG. 3F is a side view of the lower portion of the trencher unit 

showing the auger assembly adjusted in a second lower position 

[0015] FIG. 4 is a detail top view of the auger assembly taken from plane 4- 

4 of Fig. 3 shown with the digging chain removed for clarity. 

[0016] FIG. 4A is a detail top view of the auger assembly shown with the 

augers fully extended upon the auger shafts. 

[0017] FIG. 5A is a cross section view taken from plane 5-5 in FIG. 2 

showing the upper part of the trencher unit with the housing mounted to the left 
side of the attachment fitting. 

[0018] FIG. 5B is a cross section view taken from plane 5-5 in FIG. 2 

showing the upper part of the trencher unit with the housing mounted to the right 
side of the attachment fitting. 

[0019] FIG. 5C is a cross section view taken from plane 5-5 in FIG. 2 

showing the upper part of the trencher unit with the housing mounted at the center 
of the attachment fitting. 

[0020] FIG. 6A is a side view of the trencher unit as it begins penetrating a 

working surface with the loader cut away for clarity. 
[0021] FIG. 6B is a side view of the trencher unit as it continues to 

penetrate a working surface. 

[0022] FIG. 6C is a side view of the trencher unit after penetrating a 

working surface prior to trenching in a forward direction with the loader moving 
forward as shown in FIG. 2. 
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[0023] FIG. 7A is a side view of the trencher unit as it penetrates a working 

surface with the loader cut away for clarity. 

[0024] FIG. 7B is a side view of the trencher unit after penetrating a 

working surface. 

[0025] FIG. 7C is a side view of the trencher unit after entering a working 

surface as it trenches in a reverse direction with the loader moving in reverse. 

Detailed Description 
[0026] Referring to the drawings, Fig. 1 illustrates a trencher unit 10 in 

accordance with an embodiment of the present invention. Trencher unit 10, shown 
in Fig. 1 is mounted to an attachment fitting 202 of a loader 200. Loader 200 is 
shown in Fig 1 for illustrative purposes. Loader 200 is preferably a motorized 
loader vehicle having an attachment fitting for receiving attachments, sufficient 
power for lifting and rotating an attachment and preferably an auxiliary hydraulic 
power supply for driving an attachment requiring hydraulic power. Preferably, 
loader 200 is hydraulically powered to raise and lower loader arms 21 OA and 21 0B 
as well as tilt attachment fitting 202. 

[0027] Figs. 1 ad 2 show trencher unit 10 in accordance with an 

embodiment of the present invention. Trencher unit 10, as shown in Fig. 1, has a 
support frame 12 which includes a housing 14 and a digging chain support 
assembly 30. Digging chain support assembly 30 carries an auger assembly 50 and 
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an endless digging chain 34. Housing 14 also supports a hydraulic drive motor 24 
for driving digging chain 34. Housing 14 is adjustably mounted for side to side 
adjustment to an attachment assembly 16. Attachment assembly 16 preferably 
includes a standard attachment fitting for mounting to attachment fitting 202 of 
loader 200. 

[0028] Fig. 2 provides a partially cut away side view of trencher unit 10 in 

accordance with an embodiment of the present invention. Direction arrow A in Fig. 
2 is intended to indicate the direction of travel of loader 200 and trencher unit 10 as 
a trench is being dug in a forward direction. The wheels of loader 200 are widely 
spaced and therefore avoid the excavated portion of the trench. Direction arrow B 
indicates the direction of travel of the digging chain. The digging chain will be 
described in greater detail below. 

[0029] As can be seen in Fig. 2 5 a skid plate assembly 100 extends from the 

front of housing 14. The purpose of skid plate assembly 100 is to limit the forward 
pitching movement of trencher unit 10. Skid plate assembly 100 includes a skid 
arm mount 102 which adjustably carries a skid arm 104. Pivotably mounted to the 
lower end of skid arm 104 is a skid plate 106 which is designed to slide upon a 
work surface forward of the excavated portion of a trench. Preferably, the position 
of skid plate 106 is adjusted and set to generally coincide with the lower portions of 
the augers of auger assembly 50. 
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[0030] Extending behind housing 14 is an adjustable brace assembly 150. 

Adjustable brace assembly 150 communicates between trencher unit 10 and loader 
200 to limit movement of trencher unit 10 toward loader 200. Adjustable brace 
assembly 150 includes a brace mount 152 which is fixed to housing 14. Pivotably 
and adjustably mounted to brace mount 152 is a brace sleeve 154 which carries a 
brace arm 156 in an adjustable, telescoping fashion. As can be seen in Fig. 2, brace 
sleeve 154 may be pinned to an angular position relative to brace mount 152 and 
brace arm 156 may be extended and pinned to a selected extended position relative 
to brace sleeve 154 to provide a brace against loader 200. Preferably, the pins for 
pinning the position of brace arm 156 are position such that they can be reached by 
an operator seated within loader 200. 

[0031] Housing 14 is best understood with reference to Fig. 2 and Figs. 5A- 

5C. Housing 14 is adjustably mounted for side to side adjustment to attachment 
assembly 16. Attachment assembly 16 includes a standard attachment provisions 
16A for engaging attachment fitting 202 of loader 200. Attachment fitting 202 of 
loader 200 includes a standard clamping mechanism of a type that is well known in 
the art including a cam actuated pin 215 which engages a corresponding opening in 
attachment provisions 16A thereby locking attachment fitting 16 of trencher unit 10 
to attachment fitting 202 of loader 200. Mounted within attachment assembly 16 
are two transverse members 16B and 16C. Housing 14 is adjustably mounted to 
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transverse members 16B and 16C by a set of clamping collars 16D. As can be seen 
in Figs. 5A-5C, housing 14 may be adjusted between a left side position as shown 
in Fig. 5A and a right side position shown in Fig. 5C. 

[0032] The details of digging chain support assembly 30 are best 

understood with reference to Fig. 2, Fig. 3, Figs. 3A-3D and Figs. 5A-5C. Digging 
chain support assembly 30 includes a sleeve member 30A which is fixed to housing 
14 by structural supports 18A and 18B. As can be best seen in Figs 5A-5C, 
structural supports 18A and 18B extend from the sides of housing 14 and rigidly 
mount sleeve member 30A of chain support assembly 30 to housing 14. A chain 
drive sprocket 20 is carried on a drive shaft 22. As can be best seen in Figs. 5A-5C 
drive shaft 22 is mounted by bearings 14A and 14B to housing 14. Also mounted 
to housing 14 and mechanically coupled to drive shaft 22 is a reversible chain drive 
motor 24, which, in this embodiment, is a reversible hydraulic motor supplied by 
lines 24A and 24B connected to the auxiliary hydraulic power supply of loader 200. 
At the lower end of chain support assembly 30 is an idler wheel assembly 32 
including a rotatably mounted idler wheel 33. The position of idler wheel assembly 
32 can be adjusted to take up slack in digging chain 34 by turning a pair of threaded 
adjustment rods 32A. Threaded adjustment rods 32A provide an adjustment 
mechanism for pushing telescoping support member 30B, idler wheel assembly 32 
and thus idler wheel 33 away from sleeve member 30A and chain drive sprocket 20. 
Digging chain 34 loops around chain drive sprocket 20 at the upper end of support 
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frame 12 and around idler wheel 33 at the lower end of digging chain support 
assembly 30. Auger assembly 50 is adjustably positioned upon support assembly 
30 between housing 14 and idler wheel assembly 32. Auger assembly 50 includes 
two shaft mounted sprockets for engaging digging chain 34 and turning augers for 
pushing excavated dirt away from an excavated portion of a trench. Auger 
assembly 50 will be described in greater detail below. 

[0033] Figs. 3, 3A and 3B further illustrate the lower, distal portions of 

digging chain 34 and digging chain support assembly 30. As can be seen in Fig. 3, 
digging chain support assembly 30 includes a sleeve member 30A. As can be seen 
in Figs. 2 and Figs. 5A-5C support sleeve 30A is mounted at its upper end to 
housing 14 by supports 18A and 18B. Sleeve member 30A receives a telescoping 
support member 30B. In Fig. 2, telescoping support member 30B is shown 
extending through support sleeve 30A substantially to the upper end of sleeve 
member 3 OA. Idler wheel assembly 32 is mounted to the lower end of telescoping 
support member 30B. Idler wheel assembly 32 includes a plate like idler wheel 33. 
The thickness of idler wheel 33 is sized such that idler wheel 33 is received 
between the opposite plates of digging chain links 34A shown in Fig. 3D. As can 
be best seen in Fig. 3B, sleeve member 30A has a central passage adapted for 
receiving telescoping member 30B. The lower end of sleeve member 30A is also 
fashioned to receive an end member 30C. End member 30C also has a central 
passage adapted for receiving telescoping member 30B which aligns with the 
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central passage of sleeve member 30A. End member 30C also includes threaded 
brackets 30C1 for receiving bolts 32A. Bolts 32A are for forcing idler wheel 
assembly 32 and telescoping member 30B away from housing 14 in order to apply 
tension to digging chain 34. 

[0034] As can be seen by referring to Fig. 3 and Figs. 3 A and 3B, digging 

chain support assembly 30 may be extended by adding one or more interfitting 
extension members 30D. Extension member 30D shown in Fig. 3 A, is designed to 
fit into the lower end of sleeve member 30A. As can be seen in Fig. 3 A, extension 
member 30D is shaped at its lower end to receive end member 3 OB or a second 
extension member 30D. Fig. 3C shows how extension member 30D, sleeve 
member 3 OA and telescoping support member 3 OB fit together. As is shown in Fig. 
3, more than one extension member 30D may be used to increase the length of the 
digging chain support assembly 30 thus adapting trencher unit 10 for digging a 
deeper trench. When these adjustments are made, the position of telescoping 
member 30B and idler wheel assembly 32 may be adjusted between a retracted 
position as shown in Fig. 2 and an extended position as shown in Fig. 3. When 
extension members 30D are added, the top end of telescoping support member 30B 
is located lower with respect to sleeve member 3 OA. However, regardless of how 
many extension members 30D are added, it is preferable that telescoping support 
member 30B overlap with sleeve member 30A to provide adequate structural 
rigidity. Digging chain 34 includes links that may be unbolted so that additional 
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links may be added to digging chain 34 in order to accommodate the longer 
assembly resulting from the addition of one or more extension members 30D. The 
above described method for extending chain support assembly 30 may also be used 
to increase the relative distance between auger assembly 50 and idler assembly 32 
which in effect raises the relative position of auger assembly 50. 

[0035] Auger assembly 50 can be best understood with reference to Figs. 3, 

and Figs. 4 and 4A. The purpose of auger assembly 50 is to push excavated soil 
away from an excavated trench. More particularly, auger assembly 50 is adapted to 
push soil far enough away from an excavated trench to substantially clear the 
wheels of loader 200. Auger assembly 50 is particularly useful in situations where 
a deep trench is excavated or a relatively wide moderately deep trench is excavated 
such that a considerable volume of soil is removed from the excavated trench. 
Auger assembly 50 is adjustably mounted to support assembly 30 and more 
particularly to sleeve member 3 OA. As can be best seen in Fig. 4, auger assembly 
50 is mounted to digging chain support assembly 30 such that its position can be 
adjusted between a first upper position as shown in Fig. 3E and a second lower 
position as shown in Fig. 3F. The first upper position corresponds to a 
configuration useful for digging a relatively deep trench. This is especially true if 
one or more extension members 30D are added to digging chain support assembly 
30. As can be best understood with reference to Fig. 4, auger assembly 50 includes 
a forward auger drive sprocket 52 located forward of digging chain support 
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assembly 30 and a rear auger drive sprocket 54 located behind digging chain 
support assembly 30. Forward auger drive sprocket 52 engages the forward inside 
portion of digging chain 34. (Digging chain 34 is omitted in Figs. 4 and 4A for 
clarity.) Forward auger drive sprocket 52 is carried by an auger shaft 52 A which is 
suitable for receiving two removable forward augers 56A and 56B. Forward 
augers 56A and 56B turn as digging chain 34 runs past auger drive sprocket 52. In 
the same way, rear auger drive sprocket 54 is carried by an auger shaft 54A which 
is suitable for receiving two removable rear augers 58 A and 58B. Auger shwfts 
52A and 52B are mounted to auger assembly 50 by bearings 50A. Augers 56A, 
56B, 58A and 58B are removable and interchangeable in order to accommodate 
digging chain 34 operating in two directions. Augers 56A, 56B, 58A and 58B, as 
shown in Fig. 4, are arranged to push dirt away from a trench digging operation 
such as the one shown in Fig. 2. Direction arrows 56D1 and 56D2 illustrate the 
direction of rotation of augers 56A and 56B respectively. Direction arrows 56E1 
and 56E2 illustrate the directions in which excavated dirt is transferred away from 
an excavated trench by augers 56A and 56B. Similarly, direction arrows 58D1 and 
58D2 illustrate the direction of rotation of augers 58 A and 58B respectively. 
Direction arrows 58E1 and 58E2 illustrate the directions in which excavated dirt 
from augers 56A and 56B and from an excavated trench is transferred away from an 
excavated trench by augers 58 A and 58B. The configuration shown in Fig 4 is 
intended to transfer dirt a sufficient distance away from a trench to permit the 
wheels of loader 200 to roll forward without rolling over a significant amount of 
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excavated dirt. Augers 56A, 56B, 58A and 58B may be adjusted upon shafts 52A 
and 54A between a relatively narrowly spaced configuration as shown in Fig. 4 and 
a relatively widely spaced position as shown in Fig. 4A. The relatively wide 
configuration shown in Fig. 4A is intended to accommodate a digging chain having 
wide teeth for digging a relatively wide trench. Example wide toothed digging 
chain links 34G are shown in Fig 4 A. In FIG. 7C, trencher unit 10 is shown 
operating at a relatively shallow angle and in a direction that is reversed from that 
shown in FIG. 2. When operating in this mode, augers 56A and 56B can be 
removed while augers 58 A and 58B are installed in a manner that is reversed from 
the arrangement shown in FIG. 4 thus pushing soil away from an excavated trench 
when the direction of rotation is opposite of that indicated by direction arrows 
58D1 and58D2 of Fig. 4. 

[0036] It is preferable that the distance between auger drive sprockets 52 

and 54 be not significantly less than 1 5 percent and not significantly more than 25 
percent of the distance between chain drive sprocket 20 and idler wheel 32. If this 
ratio is significantly less than 15 percent, digging chain 34 will not sufficiently 
wrap around auger drive sprockets 52 and 54 to adequately engage them. Since 
digging chain 34 will always have some degree of slack, it may jump over auger 
drive sprockets 52 and 54 when the wrap angle is too shallow. Conversely, if auger 
drive sprockets 52 and 54 are spaced too far apart then the resulting wide path 
followed by digging chain 34 will increase the difficulty of excavating a curved 
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trench. The applicant has found that the optimum ratio of chain drive sprocket and 
idler wheel spacing in relation to auger drive sprocket spacing is approximately 6 to 
1. 

[0037] Since attachment fitting 202 of loader 200 can be raised and lowered 

by its arms as well as tilted by a second pair of hydraulic cylinders as shown in FIG. 
1, trencher unit 10 can be raised and lowered and tilted as well. Trencher unit 10 
can be tilted between a substantially upright position as shown in Figs. 2 and a 
tilted position as shown in FIG. 6A. 

[0037] Aside from being adjustable in various ways described above, 

trencher unit 10 may be operated in a forward mode as illustrated in Fig. 2 and Figs. 
6A-6C or a reverse mode as shown in Figs. 7A-7C. When commencing a forward 
trench excavation operation, trencher unit 10 is preferably pivoted to a digging 
depth substantially as shown in Figs. 6A-6C. After the position shown in Fig. 6C is 
accomplished, excavation proceeds as shown in Fig. 2. During a forward 
excavation operation as shown in Figs. 6C and Figs. 2, skid plate 106 is generally in 
contact with the surface in front of the trench and brace assembly 150 is in contact 
with the front end of loader 200. During a forward digging operation, relatively 
deep trenches can be dug and since trencher unit 10 is in a relatively upright 
orientation, loader 200 may execute turns in order to dig curved sections of trench. 
It is preferable, when in the digging position shown is Fig. 2 and Fig. 6C that 
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digging chain support assembly 30 is tilted forward by a relatively small angle as 
shown in Fig. 2 and Fig. 6C. This orients digging chain 34 such that the segment of 
digging chain 34 cutting the forward face of the trench is sloped to facilitate the 
removal of material from the excavated trench. 

[0038] As noted above, the reverse mode of operating trencher unit 10 may 

be understood with reference to Figs. 7A-7C. When commencing a reverse trench 
excavation operation, trencher unit 10 is preferably pivoted into a working surface 
to a digging depth substantially as shown in Figs. 7 A and 7B. After the position 
shown in Fig. 7B is accomplished, excavation may proceed as shown in Fig. 7C. 
During a reverse excavation operation, skid plate 106 is not in contact with the 
ground and brace assembly 150 is retracted. During a reverse digging operation, it 
is not necessary to mount augers to trailing auger shaft 52A. Either short or long 
augers may be mounted to auger shaft 54A if the operator wishes to move 
excavated soil away from the excavated trench. As noted above, when digging in a 
reverse direction, digging chain 34 must travel in a direction opposite of that shown 
by direction arrow B in Fig. 2 and any augers must be installed in a manner 
opposite of that shown in Figs. 4 and 4 A for augers 58 A and 58B. Moreover, 
digging chains are generally directional, so digging chain 34 must generally be 
removed and reversed to accommodate a reversed digging direction. 
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[0039] Accordingly, the trencher unit described above is a highly versatile 

unit which can be used in a wide range of applications. The trencher unit is highly 
compact, simple and inexpensive in view of its considerable capabilities. Because 
it relies on popular and widely available loaders for power and movement, it does 
not need to include a carriage or a power source. 

[0040] Because of these adjustable features, it is possible to operate 

trencher unit 10 within a wide range of positions and modes. Trencher 10 can 
operate at any angle between a shallow 45 degree angle shown in FIG. 7C and a 
substantially upright position as shown in FIG. 2. The direction of travel of digging 
chain 34 can be changed to support a forward direction or a reverse direction. 
Excavation of a trench can be conducted to the left or the right of the centered 
position as shown in Figs. 5A-5C. Trencher unit 10 can be reconfigured to dig 
trenches ranging in width from a relatively narrow trench to a relatively wide width. 
A digging chain having links with relatively narrow teeth as shown in Fig. 3D may 
be replace by a digging chain having links with relatively wide teeth as shown in 
Fig 4 A. By adding extension members 30D and extending telescoping member 
30B within sleeve member 30 of digging chain support assembly 30 as shown in 
Fig. 3, trencher unit 10 may be configured for digging at greater depths. Moreover, 
varying trench depths may be accommodated by shifting the position of auger 
assembly 50 an upper position shown in Fig. 3E and a lower position shown in Fig. 
3F. 
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[0041] Because the digging chain of trencher unit 10 operates in a relatively 

upright position and in a forward direction because of dirt removing augers which 
clear excavated soil from a loader's path, an operator may dig curved or straight 
section of trench. Because the dirt removing augers may be adjustably located 
relative to trencher unit 10, because length of digging chain support assembly 30 
may be adjusted as shown above and because digging chains of varying widths may 
be interchanged, trencher unit 10 may be used to dig trenches of varying depths and 
widths. Accordingly, it is possible to use trencher unit 10, in combination with a 
typical loader type vehicle, while operating that loader vehicle in a reverse moving 
fashion or in a more easily operable forward moving fashion to dig trenches of 
varying widths, depths and shapes. 

[0042] It is to be understood that while certain forms of this invention have 

been illustrated and described, it is not limited thereto, except in so far as such 
limitations are included in the following claims and allowable equivalents thereof. 



